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^ ^^9] JL^<a- ^^>^. S.^^^ :IL^S. o] ji^s. 

^A^^ £^^o^ ^^^s. ^^^s. ^ajE] 

* ^-i-^l-S^ ^^^^ M^^l» 5.^^ aflol^i ^^4. wll^^l^i "^^^^ S.^ 

[tflSiE] 
S. 2 
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^■S: ^^]<^]3.T^^ ^fe Jl^'a- ti>£^l ^ n TJls «J-^{High voltage 



semiconductor device having high breakdown voltage and method for fabricating the 



H 1^ #Hfl^ ^^7fl3l AV-g-tb Jl^<a- ^£^1 ^;^>S1 

:£ 2^ ^ ^^^11 Ji^'a- ^£^1 M-Bi-ifl 

£ 3a ^'^] £. 3c ^ 5. 4a ifl^l 5. 4c^ ^ JL^* ^^*>7l ^^-c^ 

£ 5^ ^ ^^ofl 4^ ^^SJ- ^^1-^ ti-Sllolscf^ ^oj-^ H^^l ^ofl re). 

S. 6 xfl^l £. 9^ -g- ^^'Hl nf^- ol^^ 4i;^>^ ;»n^ ^^«1-7l ^ 

200... n+^ ^3E^1 210... n-^ ^^^B^ 

220... ^o]^ °m 230... n+^ 



same} 
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260... ^^lEi 270, 290... ^<?1^ 

280...S^^1 

<i2> ^ ji^-g- wvs^l ^ ^ ^t!" >S->^1*>7)1^ 

^]^]^ tf\K^9l «^^^^^ % (floating field ringXSE^ ^JE. sl^]^ 

^(field limiting ring)*^] Sl-JlS. A>-g-3:>^ «^'^<5lcf. ^^.^ o^rel 

^7la^o] ^o] ^ ^^(main junction) ^^^] ^^^^1-^ ^-^^^i, ^ 

^ wHol^^7> ^7>^611 n^-sl- ^^^51^ <g^s^ «g^Al^ o. 

S./^) s.:arl ^^i-^ ^^(cylindrical junction)«Hl>H 

<14> S. 1^ ^2fl2l ^^7l]5l A>-g-^ ji;^<a- ^yt>o^ 

<15> 1^ f-S3r>^, n+^ «^^(10) ^ofl n-^ ^ajE-l <^'^(ll)ol ^A^S)D^. 

n-^ ^^1B1 <^^(ll)fi1 >a-^ ^o]^^ <^^(12)ol ^A^^cl-. Bflol 
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^ ^^(12) ^]^]^] °imi3)o] n-^ ^^^b] <^^(ii)a| 

S.^o\]^ <^^(12)2}- o]^^ ^^7^2] 1-^^ ^*(14a, 14b. 

14c)«^l ^^^^cf. S^ofl^ M] 7fl^ #5.^ £^13£|<H Sl^l^ # 

a^a^l^ ^11^ ^^5E)(channel stopper )(15)7> ^^^2] ^(14c)32f 

^^^€4. ^]^]^] ^^(16), ^o]^ ^^(17). ^^B] 

^^(18) ^ ^^(19)^ Z^-Z^- 6\]xi]B\ <^^(13), Bfloli: <^^(12), ^^iB] 

(10) ^ ^1]^ ^^5f|(15)S!l- ^7l^o.^ ^ ^^^(20)011 

^S. ^*(14a, 14b, 14c) ^^^(20) 

4n^7fl^ l-2fl<^m#(21a. 21b. 21c)^o] 

^1^ 4i:^H ^o^A-l, n-^ €^B] <^^(11)2}. ttflo] 

^ ^^(12)oll ^^^^^ pn ^^^^] ^ n}o]o]^^7} 9l7}s\^ r^^e^^^ <^^^ 

z^- ^^*V^>H ^'^^Sl^efl. '^l^ ^l-(14a, 14b, 14c)^ ^^^^ 

^^^^ ^^sl ;g;^l7> ^#(14a. 14b. 14c)2l ^^S. <^^^^ 
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1-511 ojE^ AV-g-^V^ 6\]^ ^:^ol(etch contour) 

wll^ <^1^1 Dl til ol^^c bevel edge termination) 7l#, Elnjvilol^ <g;g- 

(junction termination extension) 7]^, S.^ (variation lateral doping) 7] 

^ ^ ^^<a A>-§-*l-fe ^ "^^^ ^1^. =L&\^ o]^ 

1-^ 3.^ y-efloj^cf^ ^<y-^ ^7] ^^yc^ ^cf«. ^aj^ A^tbcf^ 

<19> ^ ^v^o] o]^ji7]- 7]#^ ail:;^l^ ^-B: o.^S. 

a-Sflol^Cl-S: ^oj.^ j7^<a- til-£^l ^;^1.^ ^l^^V^ 

<20> ^ ^tgol ol^ji;<l. cf^ 71-^^ ^^1^ ^7l5Jl- JI^^ ^^>S 

<21> >^7l 7l#^ S^^]^ ^^^^1-71 ^ ^^<^1 nil-s. j7^^ til-i£^l :i^>^, ^11 

£^^5l JL^S. ^^Bl «^^; ^^-71 Jl^S. >lll 3£.^^Sl ^ 

^ ^^<Hi^i «o>*j=^^ ^7i ^-i^£ ^^^^ M^^i# ^> 

olE] «^^; ^ ^<as)^^i ^71 oil^jBl <^^, afloi^, ^ ^^1^1 «^^oil zl-zt 

^7l^O.^ ^^SlS^ ^A^^ ollDlEl wllol>^ ^ ^eljEl n^^l^m 
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<22> ^ ^Tgofl ^<H^i, -^71 E^^] xfl«.i ^flo.^ ^o^n^^ c-] 3L^^ ^£ ^Cf. 

<23> cf=- 7l#^ ^^^^tyy] ^t}c^, ^ ^^ofl it)-=. ji^o^ wV^^] ^;x]-o^ 

^IS S.^^^ JL^S. ^^E-l <:g^3Z|- X-l^IE ^^El ^l^^l^ ^ 

«.^ofl >^7l afloli <g^2f >a-7l ^^^S. ^^^}^ S^^l* ^>a^V 

^ ^^1: ^ ci\]M]B\ c^<^, aflo]^ cg^ ^ 71:^4 ^ ^. ofl p] ^ 

<24> >a-7i siffl^i^ tiir-g-^^ ^21-^^ ^'-v-g-*!-*^ ^^j*>^ ^<^i «>^^*>^. 

^7] o]^ ^z]-^ Cl2 7}^ SFe 7>i* 7}^^s. ^}'%-^}<^ ^ $X 

<25> ^7] je^^l^l >S-7l E^^l ^o]c^ 1/I0tifl7> *>fe ^ol a>^^^>t).. 

<26> ol«> 3£^^ ^S*>^>H ^ ^>H1*1 ^^«>7lS. 

^7} o>efloilAi ^^5]^ ^Ajc^lcfl tlr^jslfe c^>u]4. ^ ^^^^ ^^Hl*^ 

^^^^^ :2l-^J-5lc>|^ -£^^31 ^i^^t!: ^^tt ^1 

^1^14. 'H'S %■ 7l:^fi1 '^-¥-"^1 SicfJi 7l;<fl^ , ^7l 

^7l CV^- # 7l^^ >a-^oll 3]^ ^711^ o;tJ7, H A>olofl ;i]]30^ ^o] 
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<27> :£ 2^ ^ Ji^'a- ^i^l M-^i^ ^91 ^^£o] 

<28> s. 2* ^3:3^>^, >lll c^lfitfl <^^(200) -^l*^ 

S.S^ ;^ll <=4l?icH n-^ ^^(210)0) ^^^€cf. o] n-^ 

(210) ^^Hl^ ^12 S.^^, ti^l^l^ '=g^(220)<^l ^^^^cf. «fl<>li 

(220)^1 >S-^ S^ofl^ <^^(230)c>1 ^^]^] ^^(240), bII*^!^^ 

^^(250) ^ ^QlE] ^^(260)^ oIIt^Ib] <^^(230). p^ ^o]^ <^^(220) ^ n+ 
^ <^^(200)3V ^7l2^ o.^ z]-z^ o^;gS]:£^ ^^^€^1-. ^^(240) 

3\- ^o]:^ €^(250)^ ^<S^(270)<^ S^Sfl "^S. ^«a^T^. 
<29> p^ tifloli (220)^1 7>^^>Sl«^l^ p^ aflol:^; <^ ^ (220)-a- n-^ 

^^lE^ <^^(210)^7]-^1 ^#3^]-^ m^^l(280)7> ^^^^rV. o] M^^l(280)^ ^^^"^ 
^c^^-(290)-^S ZI vl]«-7> ^fl^^^ ^£ ^cf. ^7] M^^l(280)^ ^o]^ m.^]o] 
^7H u^B]- ^e)-^ ^ ^cf. cill- #1^, w.Bilol^c).^ ^oj-ol 500V vfl 
^1 2000V ^SLS^ 7]-^ , cflB^ 50-200/mi7l- 5)5.^ , ^-f e^^](280)^ 

^(W)^ S ^^1(280) a<^l^ l/10«fl<y cfl^ 5-20/fln7l- €^>^ ^o] ti]-^3]^].r:].. 

>a-7l S^^l(280)^ ^(W)«H1 i4s1- ^#el^ "^^^ ^^<^1 ^^Sl^. <>1 ^^^^ 9m 

<30> :£ 3a i^^l £. 3c^ ^ ^^<^1 ^^"^^ ^S.^] S ^^1(280) ^o] i^oi 

25-9 
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^^<H] ^^^^ ^^^^ ^^2] ^^-^ c^ei ^^3] ^gjEi ^"^-^ 9l7}-8}n^ nfll- ti] 

^'at!: '^g^ 

<3i> £. 3a^ E.^^]i2S0) ^o] 1(m ^^<^]>^^ :^<^^o] lOOV^ ^-f^ 

-^i, ^-T-"^] ^^^(210) ^^il^^H ^-^^^fe i=1#sl^ 

(300)^ M^^1(280)<^1 ^^^^^ '^^^ ^Tfl ^rfCA- ti.2flol^ 

^7^^^ ^*>7)i i-fBi-\3:4. ^ ^^iB^ ^«a-oi 2oov^ ^-f 

# M-Bf^ H 3b ^ 300V'?1 ^-f* M-H}^ S. 3c<^l £.^1^ w>5f ^o] , e 

€^U280)<^] 7>^7|-^ *^^(A)o11 ^^^^ i^ll-B^'S '^^(300)^ n ^-^e]^ ^£7]- ic^- 
^^^1^^. ti.5)io]^t:f^ ^oj-o) oi^].o^ ti.eflo]a. 

^7V Jl47V ^<H^4. 

<32> i£ 4a tfl^l £. 4cfe ^ ^T^ofl JL^-a- ti>£.^l ^;^>S1 m ^^1(280) ^■<^] 10m 

91 ^^<^1 ^^^^ ^7H>S^ tifli. 

ti]ji75>o^ q-El-ifl ^^£.l-<^lcf. -£ 4a tfl^] £. 4coll^i £ 2fi|- ^"^tb ^2: ^21^ 

SE^ M-El-ia^. 

<33> ^^l^o.s., IE 4a^ ^«g-o] 500V<?1 <>1 n-^ ^^B] <:§^ 

(210) cIl-Bl-ii <^^(300)^ M^^1(280)<^1 ^e§>clel-S. 

^^t!: ^Ml ^cfCA- ^S). rtfe^-Ai jdeflol^cf^ ^oj-o] 7>^J- ^7ll M-B^-i^-^ 

•a-o] ^711 at!- lOOOV^ M-Efi^ 55. 4b<^l Sl^]^ wVssf 
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^o], E^^|(280)'^| 7>Z7>^ c^^77\-^]o^ ^^^^ "=^^(300)^ ^^tb A 

^cf. D>^7>^15., ^iJjEi ^<a-ol z]-z^ 1500V<el ^-fl- M-Bftfl^ S. 4c«il ti><4 
^o], E ^^1(280)011 7\7)\^ <%<^v\A^ ^^sl^a <^^(300)^ y\ 

A^, A^A"^ <^^(300)^ <=>\^A^A #2flM ^"i-^ M-Bf^^. 
<34> £ 5fe ^ :n.^<a- oV£.^l 4i;^>2:i ^^^1 ^sj-oi] oj-^ 4i^>^ 

Eflo]^rf^ ^oj-o^ u|-E}vfl ZLSflaolcl-. 

<35> S. 5<^1 S-A]^ ^A\^ 7k^\, :^?a^](280)^ -^(W)<il lO^an o'\'%<A Sl^ w.^lolHtq-^ 

(280)^ ^(W)ol lOjMn ol*>7l- 2^ o.^ W-elloj^cf o. ^oj-o^ a.7]7]- 

^<H^H, E ^^1(280)^ ^(W)ol 1^7> S)^ ti.silo]3x:^^ ^<a-^ 3.717]- 7]-^ 2l-o>;^l 
^ ^ ^ Slcf. # M^^l (280)51 ^(W)<^1 A-^^^ S^^l(280) xfl^^ ^5)-^ 

(290)'^1 ^^-S-^^^ 5^1-^(capacitive coupling)*^] ^l^fl M^^1(280) <=g^ 

^"a-^l •?l7>slo^, ol^ oi^].c^ cl#5l>a ^fil S^Ccharge 
neutrality condition)«^1 ^ll-ej-a iJ-^-^S. ^l-f^l7fl o] 

<36> <5>eflo^ 5. 1^ ^ ^^ofl Ji^'a- ^iE.^ ^;^>^ ^ofl ttj-^ o]^^:^ 

tiKaspect X2X'\o)^ w.eflol3.cl-^ ^SJ-^ ^"^"^A. 

<3,T> 
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1 495V 


1 1760V 
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1 64 




1 100 






1 95 


1 75 




1 80 


I 36 




1 92 


4 



<4i> S 2ofl^-1, w.5llo]a.cf-^ Hfl^ Blnlvilol^jl ^^7> lOOtl 7l^o. 

^^711^ ^= ^eiiojE ^2:7> ioo«?i 7i§o.^ tiiH^v^^ 1^5] ^a-cfl^^ ^^ 

# M-Bl-i^^^-. ^7] S 2«^1A^ ^> ^ ^i^c^l, ^ ^^^] Jl^'a- ^£^1 db^>^ o] 

<42> IE 6 vfl^l £. 9^ ^ ^^<H1 rcl-^ Jl^<a- oV3E.^l d^^^j-S] ^^^^ ^'^^V^l ^ 
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<43> ^ #S3r>^, ^11 <^l^tfl 71^(200)^ JL 

^Z. ^^^S. ^>-§-^>Jl, ^7] ^i^l 71:^(200) ^ofl 7^^iS] 

S.^^. <^mtfl n-^ €^iBl <^^(210)# ^^i^t^. ^7] n-^ <^^(210)^ <^ 

^>-§-*M db«j-*>^ ti.2^ioi3cf^ cflif 50-200^01^1 

n-^ 7]%$] n+^si ji^s. ^^6\] o^sn ^>^^^t)-. 

n-^ <^^(210) ^^<^ ^11 £^^3!]- wVtflo] ;(fl2 JE^^, <^l^tfl p^S] 

(210)^ ^^<^1 ^]o]:^ <^^(220)* ^^^tl-t^. ^7] ^e}olti.-oi ^A]. 

tfl^ i200t: '^l'^^ JL^^]^^ ^^m^^ ^^^H ^"U^ ^-^1:^1^1:1-. 
<i>a:5l- S^oi] A>2|-^(270)^ ^^^ti-i^f. 

<44> cf^ofl £ 7^ #S^>^, flflo]>h <^^(220)^ 'a:^^(270) ^<H1 n>^3^ 

«^mtfl 3Jjl^(pliEAl)^ ^^^«>J1, 

(270)^ ^^^<H] p^ Hflol>i <^^(220) "HlflB] ^g^o] ^a^^ ^^a] 

71^ 7fl^^(271)# t:f^<^l ^Sj-^(270)# 1:^1- x^>>ia.S. *>c^ 

zie]^ <^^(220)^ ^ 

<^^^ «^lx^lEl «^^ol ^A^^ «.«.<>]] ^-y^t:}-. 

<45> rf^ofl £ 8^ #2:*>^, p^ wll<^l^ «^^(220) vflol] Ir^l-^^ 

olti.-oi ^A>A]5^ «5ilD]E-1 <^^(230)-a- ^^^^>:il, I^Sl- a^<Hl ^ 

^^(270)^ c^-A] A^^Al^cf. 4^6fl ^7] p^ aflol^ ^^(220)1^1- <^]^]^] 
(230)31 <a:^^(270) i^eflp^] 3^^(520)* ^^^tl:^-. 
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Bll:^l^iEn^ 3fl^(520)^ ^2|-^(270)^ 'U^ 7)]^^(530)« 7]-^i:|-. 

<46> c^-^oi] s. 9* ^S^-s}^, -^7] iSefl^li^^ Bfl€(IE 8^ 520)^ 

^^^(270)^ <i]z^-*>Jl ^7] S.£ell^]>iEn^. 3ifl^(520)-i- ^sj-^ 

(270)^ ^}^^3.S. A>-g-^ ^-§->^^ o]^ Ajz^- =T^^*H, afl<5l^ 

(220) ^ n-^ <^^(210)* ^-i-*>^ M^^l(280)» ^^^tb^-. ^ 

l-Ej-^nXchlorine based plasma) 7l«Vsl #5l-a:T3>( fluorine based 

plasma)* %^i^}<^ ^l^J"^^ ^^tb^:]-. -^7] 7lH]:2l #51-^^1- ^^^^ ^ 

M^^l(280)^ S*^1(D)^ ^'a-^Vfe ^eflolscf^ ^«y-o]l ^s]- 4=7fl ^^^tb^-. <=il» 
1:^ tl]3^ 500-2000V^ ti.5ll<:>l^tq-^ ^<a-^ <g7l ^^B^^^ tfl5^= 50-200/^^ ?i«^l(D)7> 
51 iE-^ Bl-ji, #(W)^ ?i<*l(D)Sl 1/lOtifl^ cfl^ 5-20/fln7> ^S.^ tb^. 
<47> .^71 ob-S-^^ ^]'& ^^<=>] ^S.S\T^, ^7] E^^1(280)S1 K^s\. ^J^^m: W 

7l^ S^sH A>s}.D].i). ^c^^(290)^S ^fl^Cf. JltelJl n>>,^n].^ A>-g- 

6\]v]B\ <^^(230)3}- oflDlE-l ^^(240) ^ p^ w11<il^i <=g^(220)4 <^^£l 

^ Hfloli ^^(250)^ ^^^^>aL. o]o]A^ ^:£^1 71:^(200)21- <^^Sl^ ^^lE] ^ 

^(260)^ ^^^tb^^. 
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9X^. ZL^ZL ^flW ^ -^^^ l-^J£L*>al ^Cfl^ 

^^^11- ^^^^^5. C]-^ ^S<^1 ^^^1 f^^^ ^ 

^^^] :L7.}3] ^]2i<^] r>}^^3. 71]^^ ^^t!: ^fl^S^ A>^0.^ :i ;«]lS7V 7>^3:1- 
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11 

[^^*^ 2] 

^7] M^^l^l >^l-7l E^^] 5lo]o^ l/10tifl<?l ^>fe ^£ 

3] 
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^11 JL^S. <=ms\- <mo_s, ol^o^^ nv^^ y] 

>a-7] Ufloj^^ <:g^o^ .^w. <g;;g c^^ofl £^^5^ JL^^ d\]x2]B\ 

^ ^71 ^^B] cg^^ S^^m ^^1: ^ 

^7] yjr-g-^^ o]^ ^^^^ ^^i-^S. Jl^ 
61 

^^y] ^-§-^^ ^z^-^ Cl2 7l->: SFe 7>i» aV-g- 7>>zS ^V-g-^V^ ^«S^> 
^ ^^1-2.5. iix;^>^ IJ-^. 
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I^^-^J- 7] 

^1 ^;<>21 ^12: "^'^ . 
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1/lOwfl^ ^^1-2.3. t}^ JL^^"^ ^S. 
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